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T.Ir.E. 1Aome No. 159

UCTSSIFIED

L I-MiIOD OP~ T-'-INM TAGL jSS SOMDE COM!,CTIO3NS TO I1MMAOflS

- i ~1

i narOcllCl with tho dcvclopmonk; of suitable flat rusistors for
printed c-rcuit tcchnicue it has been necessary to find a method of roking
clootrodc, connections diror:ly to thses carbon film resistors. It

must bc o ciblo to soldo' o those clcetrodas. A satisfactory imthod
has bon 0nvoloncd rand this has also boon Oownd useful in mnkin: sClder
connections to insulatin-, z ripc, ta~lcss aroujpbooads and fompers uscd
for .indin: potontio'tor olevenlbs.

(2) i,00 .51 fIGA D •

M", fo.llo-:in- methods of providing mtallic contact to carbon film
:cresistors have boon Crio id t-e results tabulated.

M"thod reosults

I. Chemical reduction of metallic Film not strongly adherent.
salit to fora thin methyl D~li. Will not solder.Suit able as

temporary contact.

2. mThickonin!7 of above film by Rcducod metal film adhered to
electrolytic action, electrolytic film and both

pooled off.

3. 5'r!yiW, of copper, zinc and Impossible to solder. Suitable
cadniwl. as prossure contact connection.

4. Co:pur foil bonding Connection uncertain and
cmbcrsom to apply.

5, Fornation of silver or other Not adherent to carbon film.
motsl foil by hot prossin7
povdered metal.

6. Propricteay silver inks. Ijgh rosista-ee connection.
Impossible to solder,

7. ittallio dust mixed in synthetic !'-h rosistance contact. Not
rusin to form a paste. possfble to solder.

G. i..btallic dust hot die-pressed on Satisfactory concction and
serd-poly'mrised synthe ic resin. suitable for soJdoring.

This last method has boon foumd to be complotoly satisfactory

,then carefully carried out and is described in dotil bclowv.

(3) SCYITIjQl OF TME ,UCCESSFTJ PROCESS

The process is as follervs: The areas w~here conductor lines are

reuired arc coated with a synthetic resin coannt 'y brushing for

simple liles, or by silk screen stenoillin, offsct printing or
sprayin,7 tbroWoh a mask for sore complicated circuits. The film

of cerent must be made as thin as possible.
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The metallic po'dor (precipitated silver has, bcec- most successful)
is dusted by moans cf a fine mesh sieve ovor thu circuit lement to a
sufficient tiiicknnss to saturate the cc,.nA. The excess pcq-dcr is
tapped off and the plato placed for about 10 ninutos in an oven operating
at about 800C. This drivos off rnst of the volatile solvent. The circuit

eement is th .-itdrrn fro tho ovcn and pAaeCd in a heated press;
preferably sing a heated circuit die, the tcopcratLxa c-d prassure
doponding on the base mnterial and tbh synthe-tic rusin "ooing used. The
circuit element is 'urithdrmrn from the press -licn the resin is fully cured.
The resin usod for Thc oximnt is Bai:clit, Uerment J.11185, heated to
14 0 0C. for nboit half Lan hur; but with hi.-hor pressure under heated dies,
shorter times hIvra been foul natiafactory, aid the finish -ad adherence
imnprovod.

The heat an pressure cause the i~tallic particles to penetrate the
rosin and to enhed thcnzolves ia the base inaterial, at the sane time
provid!YL a principally , t c.lic out, r layer suitoblc for soldorirg.
In order to raertcin .ha rl,,.ihility of the connrc-tion to the car-ocn film
and the resintae per unit 3ocrwc , specimen sheets have bu= measured
bofore aad. ,.'tar the deposition. of' t1e electrodes. Tbi zxasuromernt Alsu
provided an indicntion of th: ahmire in. rcsisttacc of the fiI'. due "o the
load rund pressure. The eha-,o in olue pur unit squ!rc shoul2 be 3ese t han
five per cent providing that reasonable cxa-re is tnhoLen in the process.

Figure I explains the adherence of the rntvllic coatini7 to the base
layer. In figure I (a) it wrill bc socn tha.t there is a rosin-carben phase
betveen the metal-resin and carbon-rusin phnses. This is due to the
ponetration to the oarbon-resin 1inyor of some of the thin film of circuit
line rosin. T'e. a010lirencc of te metallic film is a3ue to the presence of
this transitional phase. The app arent disadvntagce of ..ueh a mechanism i&
that a high resistive layer is interposed betwcou the conductor and the
resistor. Experiment has shoman that, in resistors .ith up to 0.2 inch
between electrodes, the increase in yenitanco is less thaun .5, from all
causes involved in the process. T1 current density at the loc rodos is
not increased byend that of the resistor area since all parts under the
electrodes are at the same potential. On the other hand, PFi uro ih) ,;ho Is
how the chemict-l reduction, electrolytic naA die .3Lmpod mtal fu-. process
fail to secure adhesion. ri:!uro I (c) deon=,rtes the i-h resistance uid
difficulty of soldering the me hal-resin paste films. ...en attermtin to
solder such a film, the resin mel.ts =nd flo ns he taun the metal and Thc
solder co nneorion.

(4) 1117ODS OF Obf'TNG EIp-CTRODE

As already mentioned, for simple tot strips, the synthetic rcsin film
can be deposited by brush or rubber roller, but for more complox circuitu
or axeas it is necessary to use a mok or stencil. Experimental work haL boon
carried out using silk screens and satisfactory results achieved. it is
necessary to provide a stencil that is not affccted by the solvents used to
clear the synthetic ruo.in off th4 silk screen. This cen bc accomplished by
pro4Dtn7 the ipsked areas of t i z tencil v..I th , noth ..,r synthetic r ,sin

which is insoluble in the solvents of the (ircuit line rosin.

A second circuit-makinu n'nthc4 is to snray the thin resin film
through an open stencil. For laboratory purposes this is Mro difficult to
cit than a silk scren stencil but would probably be more suitablo for
automatic operation. Other methods of applying the resin sung7:est themselves,
such aa off-set and di printing or photo-mochanical means.

Apart from the use of the metallic dusting teohiiquo for printed
circuits and resistors, it is suggested that the ptue woula be useful fox
nroviding solderable contacts on the ends of wire-Votmpatentiomotcrs
and variable resistance formers, aspecially where a flat strip of resin
impregnated paper or fabric is used. With toroidal formers, spOcial1
ji!7s would be required to prevent the operation of prossir@,brushing the
former. A further use for the process is to provide solder comnnotlons
to components, so disponsing, witb eyelets and ta.;. aIPPlications are
illustrated in Figures 2 and 3.
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The procss has boon suecossfully usod on poor quality synthotic
rosin pupjr bondod material, fabria based matorials, asbestos loaded
and good quality pure rosin boards. It is tho only mothod among those
tried in which sucoossful soldurad J ots havo boon mado to the carbon-
rcin coated fnbric base mtorial that it is intonded to use for aspect
ratio rcsistors (soc T.R.E, Technical Noto Vo.43 '.spoct Ratio
Psistors for Printod and Dapoaitod Circuits).

Fi-ur,. hasos in Contot Ullochwnism - RTRI 1/6047
2. Photograph of Lzx.os, - TRX -. 5796
3. Application of Tarloss Soldor Conrections - RTR/6066.
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